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AbstractOur	goal	is	to	understand	what	knots	are	formed	from	all	possible	choices	of	each	crossing.	Doing so	allows us tocalculate the probability of forming a	particular	knot.	The	first	general	example	we	considered	are the foil	knots,	a	generalization	of	the	trefoil.
A	free	trefoil,	drawn	more	symmetrically	on	the	left,	is	generalized	by	recursively	adding	sets	of	two	crossings.	
How	many	knots	with	an	arbitrary	number	of	crossings	k	are	formed	from	a	foil	knot	with	n	crossings?	Choose	some	m	crossings	to	make	positive	and	let	the	rest	(n-m	crossings)	be	negative.		Eliminating	adjacent	positive	and	negative	crossings	will	leave	𝑘 = 𝑛 − 2𝑚 crossings.	Thus,	we	choose	!"#$ crossings	from	a	pool	of	n	 crossings.	The	binomial	coefficient	 %&quantifies	the	number	of	possible	combinations	in	choosing	aobjects	from	a	set	of	size	b, implying	 !!"#$ knots are	formed.	Finally,	the	2	different	states	then	appends	a	factor	of	two.	So,	a	foil	knot	with	n crossings	has		2 !!"#$ resultants	with	k	crossings	for	all	odd	k	≤	n.
Foil Knots







These are the explicit formulas	for	the	bounds	on	various	knot	probabilities.	Only	the	lower	bound	on	unknot	probability	has	been	proven.	Formulas	with	† have	limited	counterexamples	outside	a	well-behaved	class	called	algebraic	knots.
Proposed Bounds


















Knot	Probability Lower	Bound Upper	BoundUnknot 2𝑛2! 12 + 22! 𝑛𝑛 − 12Trefoil 22! 𝑛𝑛 − 12 † 22! 𝑛𝑛 − 32Figure	Eight – 22! 𝑛𝑛 − 32 †














Unknot Probability These	graphs	plot	the	conjectured	bounds	on	trefoil	and	unknot	probability	versus	the	number	of	crossings	in	a	given free	knot.	Allowed	probabilities	would	fit	in	the	blue	space	above	the	orange.	
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